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(57) [Abstract] 

[Problem] In catalyst for nitrogen oxide catalytic reducti 
on which uses hydrocarbon and/or oxygen containing 
organic compound as reducing agpnt putting, In under 
coexisting of oxygen, And, Especially, oxygen , In 
under coexisting of sulfur oxide and moisture, in order 
nitrogen oxide thereducing agent and selectively to react, 
it is possible, to restore nitrogen oxide inthe exhaust gas 
efficiently without using reducing agent of large amount, 
furthermore, in under existing of moisture and in 
addition, with the high temperature at time of using, 
catalyst for nitrogen oxide catalytic reduction which is 
superiorin durability is offered, it is. 

[Means of Solution] Catalyst for nitrogen oxide catalytic 
reduction which uses hydrocarbon and/or oxygen 
containing organic compound due to this invention as 
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[aain<s)] 

[Qaim 1] Bearing being able to point to silver zirconium 
corrpound oxide to solid acid support, catalyst forthe 
nitrogen oxide catalytic reduction which uses 
hydrocarbon and/or oxygen containing organic 
compound which designates that it becomes asfeature as 
reducing agent. 

[Gaim2] Support amount of silver zirconium compound 
oxide with silver conversion in Qaim 1 which is a 0.01 
-10 wt%the catalyst for nitrogen oxide catalytic 
reduction of statement. 

[Qaim 3] In Qaim 1 or 2 where silver / zirconium atorri 
c ratio in silver zirconium compound oxide is a range of 
l~3 thecatalyst for nitrogen oxide catalytic reduction 
of statement. 

[Qaim 4] In Qaim 1 or 2 where solid acid support is alu 
rrina or zirconia catalyst forthe nitrogen oxide catalytic 
reduction of statement. 

[Qaim 5] Solid acid support honeycomb , in any of Clai 
m 1 to 4 which is a structure whichconsists of 
spherical matter or ring shape ones catalyst for nitrogen 
oxide catalytic reduction of statement. 

[Qaim 6] After it manufactures aqueous solution which i 
ncludes with water-soluble compound of thezirconium 
and water-soluble compound of silver, containing this 
aqueous solution to solid acid support .making dry, under 
oxidative atmosphere which includes steamhot firing 
doingwith temperature of range of 600-900 °C, 
manufacturing method of catalyst for thenitrogen oxide 
catalytic reduction which designates that it makes silver 
zirconium compound oxide form on solid acid support 
asfeature. 

[Qaim 7] After making product dry where it manufactur 
es aqueous solution whichincludes with water-soluble 
compound of zirconium and water-soluble compound of 
silver neutralizes this aqueous solution under existing of 
solid acid support and with solid acidmakes coprecipitate 
form, is obtained, under oxidative atmosphere which 
includes the steamhot firing doing with temperature of 
range of 600-900 °C, manufacturing method of 
catalyst for nitrogen oxide catalytic reduction which 
designates that it makes silver zirconium compound 
oxideformon solid acid support as feature. 

[Qaim 8] Water-soluble compound of zirconium is zirco 
nium nitrate, in Qaim 6 or 7 where water-soluble 
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compound ofthe silver is silver nitrate n^nufacturing 
method of catalyst for nitrogen oxide catalytic reduction 
ofstatement. 

[Claim 9] Solid acid support alumina or in Claim 6 or 7 
which a zirconia is manufacturing method of thecatalyst 
for nitrogen oxide catalytic reduction of statement. 

[Claim 10] Neutralizing aqueous solution which includes 
with water-soluble compound of zirconium andthe water- 
soluble compound and water soluble aluminum 
compound of silver, coprecipitate is made to form, 
After making dry, hot firing doing with temperature of 
range of the3OO~50O °C, as it makes alumina form, 
bearing point to precursor of thesilver zirconium 
composite oxide to this alumina, next, under oxidative 
atmosphere which includes steamwith temperature of 
range of 60O-900 °C hot firing doing this product, 
themanufacturing method of catalyst for nitrogen oxide 
catalytic reduction which designates that it makes the 
silver zirconium composite oxide form on alumina as 
feature. 

[Claim 1 1] Water-soluble compound of zirconium is zirc 
onium nitrate, water-soluble compound of silver is 
thesilver nitrate, in Claim 10 where water soluble 
aluminum compound is aluminum nitrate manufacturing 
method of thecatalyst for nitrogen oxide catalytic 
reduction of statement. 

[Claim 12] Support amount of silver zirconium compoun 
d oxide with silver conversion from Claim 6 which is a 0. 
01-10 wt%in any of 12 manufacturing method of 
catalyst for nitrogen oxide catalytic reduction 
ofstatement. 

[Claim 13] FromClaim6 where silver / zirconium atorri 
c ratio in silver zirconium compound oxide is a range of 
1-3 inthe any of 12 rranufacturing method of catalyst 
for nitrogen oxide catalytic reduction ofstatement. 



[Description of the Invention] 
[0001] 

[Field of Industrial Application] As for this invention, as 
for details, although it restores removes thedamaging 
nitrogen oxide which is included in exhaust gas which is 
discharged from the factory and automobile etc it 
regards catalyst for nitrogen oxide catalytic reduction 
which isideal hydrocarbon and oxygen containing 
organic corrpoimd as reductant in regard to catalyst 
forthe nitrogen oxide catalytic reduction which it uses. 
Furthermore, this invention regards rrmufacturing 
method of catalyst for that kind ofhitrogpn oxide 
catalytic reductioa 

[0002] 
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[Prior Art] Nitrogen oxide which until recently, is includ 
ed in exhaust gas is removed bythe method etc which is 
converted to nitrogen oxidation after doingthe nitrogen 
oxide, making use of reductant of method and ammonia , 
the hydrogen, carbon monoxide and hydrocarbon etc 
which are made to absorb into the alkali. 

[0003] But, according to method of former, treating alk 
ali waste solution which isformed, measure which 
prevents occurrence of pollution iaiecessary. When 
using ammonia according to method of other and the 
the latter, as reductant, this reacting with sulfur oxide in 
exhaust gas, itforms salts, as a result, there is a problem 
where restorationactivity of catalyst decreases. In 
addition, in order to react with oxygen which nitrogen 
oxide wherethese exist in low concentration compared to 
exists in high concentration, in order todecrease 
nitrogen oxide, there is a problem that even with when it 
uses the hydrogen , carbon monoxide and 
hydrocarbon etc as reductant needs reductant of thelarge 
amount. 

[0004] Because of this, also method which recently, wit 
h catalystdisassembles nitrogen oxide directly under 
absence of reducing agent isproposed, but but, that kind 
of catalyst which until recently, is knownis a problem 
that because nitrogen oxide cracking activity is low, it is 
difficult to offer toutility. 

[0005] In addition, various zeolite etc is proposed as red 
uctant hydrocarbon and theoxygen containing 
compound as catalyst for new nitrogen oxide catalytic 
reduction which it uses, it is assumed thatespecially, Cu - 
ZSM-5 and H form(acid fonrj) ZSM-5 (SiQ2 / AI2Q3 
mole ratio =30-40) are optimum But, With this kind 
of Cu - ZSM-5 and H formZSM-5, Still those which 
possess sufficient restoration activity to be difficultto 
call, when especially, moisture is included in gps, 
thealurrinumin zeolite structure doing dealuninization, 
because performance decreasessuddenly, one layer 
height it is and possesses restoration activity, 
whenfurthermore, gas contains moisture even, catalyst 
for thenitrogen oxide catalytic reduction which 
possesses durability which is superior is demanded 

[0006] Then, as stated in Japan Unexamined Patent Publ 
ication Hei 5-31 7647 disclosure, bearing being able to 
point to the silver or silver oxide to inorganic oxide, also 
catalyst which becomes isproposed, but as for that kind 
of catalyst, oxidation activity is high, becausethe 
selective reaction characteristic for nitrogen oxide is 
low, removal rate of nitrogen oxideis low. Furthermore, 
there is also a problem that deterioration of catalytic 
activityunder coexisting of sulfur oxide is considerable. 
Furthermore, as for catalyst for conventional nitrogen 
oxide catalytic reduction, heat resistance is not thefully, 
more heat resistance is strongly demanded depending 



ISTA's Paterra(trri), Version 1 .5 (There may be errors in the above translatioa ISTA cannot 

be held liable for any detriment fromits use. WWW: http://www.intlscience.com Tel: 800-430-5727) 



JP 98244155A Machine Translation 



[0 0 0 7] 

it, w=. em. «E*»ft*»tf*»«)*#T(=fc 



[0 0 0 8] 



[000 9] 

situ FT I R (7-Uxftft*^J8(ftittx^^ HU 



[0 0 1 0] »ft*0S@(*»fi#t LTM\ A I 2 O 
3 % T i 0 2 x T i 0 2 /S0 4 2- % Zr0 2 , Z r 
0 2 /SO^?(D*-4IiHt»*, Si0 2 /A 

I 2 °3 * Ti0 2 /Al 2 0 3 , T i 0 2 /Z rO 

ftfr-ei*, iBSftttCD^^b, A I 2 o 3 s Z r o 2 % 
S i 0?/A I ? A<» * L < . A I 2 0 3 

XI* Z r 0 2 A<#*Ll*. 

[0011] -tftf-^-f h%B{*&&{*tt« N a -^U 
ft^h, Na-ZSM-5, Na-USY (USY 



upon applicarioa 
[0007] 

[Problems to be Solved by the Invention] As for this inv 
ention, Considering to kind of situation which 
description above is done,being something which you 
can do, it is thick X , It makes object as for place where, 
It uses hydrocarbon and oxygen containing organic 
compound as reductant to when, In under coexisting of 
oxygen, And, Especially, oxygen , In under coexisting 
of sulfur oxide and moisture, in order nitrogen oxide 
thereductant and selectively to react, it is possible, to 
restore nitrogen oxide inthe exhaust gas efficiently 
without using reductant of large amount,fiirthermore, in 
under existing of moisture and in addition, with the high 
temperature at time of using, catalyst for nitrogpn oxide 
catalytic reduction which is superiorin durability is 
offered, it is. 

[0008] 

[Means to Solve the Problems] Catalyst for nitrogen oxid 
e catalytic reduction which uses hydrocarbon and/or 
oxygen containing organic compound due to this 
invention as thereducing agent, bearing being able to 
point to silver zirconium compound oxide to solid acid 
support,designates that it becomes as feature. 

[0009] 

(Embodinient of Invention] Solid acid support in this inv 
ention is support which shows solid acidity in 
temperature regionwhere catalyst is used You can 
depend on in-situ FTIR (Fourier transform infrared 
spectrum) method which uses method of liberating with 
rising temperature and ammoniaor pyridine which use 
ammonia verification of solid acidity. It can list oxide 
solid acid support and zeolite type solid acid support etc 
which are shown next as thiskind of solid acid support 
which can use for ideal in this invention 

[0010] As oxide solid acid support, single metal oxide of 
Al2Q3,TiG2,TiQ2/SOt2-, ZrQ2and ZxOl! 
S042- etc and it is possible to list compound oxide etc 
0ftheSiQ2/Al2Q3,TiQ2/Al2Q3 andTi02/Zr02 
etc. Among these, from point of heat resistance, 
A1203 , ZrQ2 and the SiQ2 / AI2Q3 are desirable, 
especially, AI2Q3 or ZrQ2 is desirable. 



[001 1] As for zeolite type solid acid support, Na- morde 
nite (DANA 77.1.6.1) , Na- ZSM-5 , Na- USY ( USY : 
ultra X T. Bujpl 1 or ultrastable Y type zeolite ), 
Portion or all of aluminum in zeolite other metal element , 
Especially, With iron, gallium, zinc, lanthanum, 
copper, molybdenum, the chromium, germanium, 
titanium and boron etc treating, zeolitewhich such as 
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metalosilicate which is substituted is superior in heat 
resistancewith aqueous solution of arrmoniumsalt of 
arrrnonium sulfate etc or acid of sulfuric acidetc, it is 
possible to be possible portion or all of alkali rretalin 
zeolite with arrrnonium ion or hydrogen ion by ion 
exchange doing. With arrrnonium ion when due to 
method which ion exchange is done, thesintering is 
needed lastly. 

[0012] As other example of solid acid support, can phos 
phorus of crystallinity silicic acid aluminum phosphate 
(SAP O) and the ALPO which are a crystallinity 
aluminum phosphate (ALPO) and close substance of one 
kind whichpossesses zeolite similar porous structure or 
layered structure or portion of thephosphorus - 
aluminum list crystallinity phosphoric acid metal 
aluminum (MAPO) etc which is substituted with metal 
ofthetitanium, iron, magnesium, zinc, manganese 
and cobalt etc. 

[00 1 3] Regarding this invention, in various solid acid sip 
port which description above is done,the catalyst which 
is obtained in under coexisting of water and inaddition, 
in under environment of high temperature, as it 
possesses highdurability, especially it can use alumna or 
zirconia which is superiorin bearing effect of silver 
zirconium composite oxide desirably. Especially, as 
stated in Japan Unexamined Patent Publication Hei 7- 
171347 disclosure, content of alkali metal and alkaline 
earth metal is the0.5 wt% or less even in alumina, above 
0.06 cm3/g, alumina where pore volumewhich is formed 
from pore of diameter 80 Angstroms or less is above 
theO. 1 cm3/g especially it can use pore volume which is 
formed fromporeof diameter 60 Angstroms or less 
desirably, alumina of porous which possesses this kind 
of pore volume promotes thesiritable oxidation of 
reducing agent, cooperates with silver zirconium 
composite oxide which bearing is donein this, catalytic 
reduction it is possible nitrogen oxide to effective to do. 
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[00 14] for example , following to method of any of (4) 
from(l)which is shown next, to manufacture it is 
possible catalyst due tothe this invention. 

( 1) It manufactures aqueous solution which includes wit 
h water-soluble compound of zirconiurrand water- 
soluble compound of silver, this aqueous solution solid 
acid support, for example and the alumina , desirably, 
containing it makes hydrated alumina dampen, after 
makingdry, under oxidative atmosphere which includes 
steam 600-900 °C , desirably,the hot firing doing with 
temperature of range of 700-800 °C, it makes the 
silver zirconium compound oxide form on alumina 

[0015] In above-mentioned method, replacing to ( hydra 
tion) alumina, it ispossible on zirconia which is a solid 
acid support by using ( hydration ) zirconia, to makethe 
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silver zirconium composite oxide form on alumina. 

[0016] (2) Aqueous solution which includes with water- 
soluble compound of zirconium and water-soluble 
compound ofthe silver is manufactured, This aqueous 
solution solid acid support , desirably, neutralizing under 
existing of thepowder, with solid acid it makes 
coprecipitate form, after making productdry which is 
obtained, under oxidative atmosphere which includes 
steam the600~900 °C , desirably, baking doing with 
temperature of range of the700~800 °C, it makes silver 
zirconium compound oxide form on solid acid In this 
method, as solid acid support, it can use alunina or 
zirconiadesirably. 

[0017] (3) Neutralizing aqueous solution which includes 
with water-soluble compound of zirconium andthe water- 
soluble compound and water soluble aluminum 
compound of silver, As it makes coprecipitate form, 
after making dry, in oxidative atmosphere, hot 
firingdoing with temperature of range of 300-500 °C, 
it makes alumina form,the bearing point to precursor of 
silver zirconium compound oxide on this alunina, next, 
underthe oxidative atmosphere which includes steam 
600-900 °C , desirably, hot firingdoing with 
temperature of range of 700-800 °C, it makes silver 
zircoruiim compound oxide form 

[0018] According to this invention, in this kind of metho 
d, as water-soluble compound of the zirconium, it can 
use for example and zirconium nitrate desirably, in 
addition, itcan use silver nitrate desirably as water- 
soluble compound of silver. In addition, it can use 
aluninumnitrate desirably as water soluble aluminum 
compound oxidative atmosphere, usually, may be air. 

[0019] In catalyst due to this invention, as for support a 
mount of silver zircordum compound oxide, with the 
silver weight conversion, it is desirable in total weight of 
solid acid support and silver zirconium compound oxide, 
to bea range of 0.01-10 wt%. When support amount 
of silver zirconium compound oxide with silver weight 
conversion exceeding 10 wt%, theoxidative strength of 
catalyst which is obtained being too high when support 
amount ofdecoy and silver zirconium compound oxide 
with silver weight conversion being less than 0.0 1 wt% 
mtheselectivity of reaction, catalytic activity is not fully. 
Especially, as for support amount of silver zirconium 
compound oxide, with silver weight conversion, it 
isdesirable regarding this invention, to be a range of 0. 1 
-5 wt%. When support amount of silver zirconium 
compound oxide is this range, that SV(space velocity) 
dependency of catalytic reduction reactionof nitrogen 
oxide quite is small, it can obtain characteristic whose 
you say andis superior. 

[0020] Furthermore, as for silver / zirconium atomic rat 
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io, it is desirable in silver zirconium conpound oxide 
regardingthe this invention, to be range of 1~3, bearing 
being able to point tothis kind of silver zirconium 
compound oxide to solid acid support, as for catalyst 
which becomes, the nitrogen oxide catalytic reduction 
activity especially is high. 

[0021] In this invention following, silver zirconium com 
pound oxide description above, with kind of support 
amount which is donein solid acid support bearing is 
done as for catalyst which, To possess suitable 
oxidative strength silver oxide and silver in comparison 
with thesolid acid catalyst which bearing is done, as for 
reason, it is not clearcorrpletely, but because partial 
oxidation or cracking of hydrc^tonispromoted, it is 
seen as thing which quite possesses high acti vityand 
selectivity hydrocarbon as reducing agent in catalytic 
reduction reaction ofnitrogpn oxide which ituses. When 
oxygen containing organic compound it uses, as 
reducing agent in same way, quite itpossesses with high 
activity and selectivity. Furthermore, catalyst due to 
this invention to be superior in heat resistanee,because 
turtJbermore, it is superior even in resistance sulfur 
oxidecharacteristic, it is possible to use for ideal, as 
catalyst for thenitrate removing catalyst and D -if 
jpl 1 car and lean burn gasoline car for exhaust gpsfrom 
for example and diesel engine. 

[0022] Because to be possible usually, as powder or gra 
nule it ispossible catalyst by this invention, with that 
itself, other than structurelike honeycomb, it is possible 
with molding method which until recently, isinforrred, 
to form in various shape of spherical matter and cyclic 
ones etc. Case of this formation, it is possible to 
combine reinforcement andthe organic binder etc of 
molding aid and inorganic fiber etc appropriately. In 
addition, as for catalyst due to this invention, 
beforehand it forms inthe structure of honeycomb etc, in 
this kind of structure by thing whichthe bearing it can 
point silver zirconium compound oxide it can obtain 
solid acid itself of alurrinaetc. 

[0023] Furthermore, according to this invention, before 
hand in necessary shapeit forms, description above does, 
inert group material in this, thebearing being able to point 
to silver zirconium compound oxide to kind of solid acid 
support which, iris possible to use profitably, by coating 
bearing being able topoint to catalyst of powder which 
becomes with appropriatemethod of wash & coating 
rrethod etc, as catalyst structure. As above-mentioned 
inert group material, it is profitable this to makethe 
structure like honeycomb and spherical matter and ring 
shape ones etc making useof mineral substance like for 
example and cordierite, bearing to be able topoint to 
catalyst in these, to make catalyst structure. 

[0024] According to this invention, this way, in structur 
e like honeycomb and thespherical matter and ring shape 
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ones etc which consist of inert group material 
forrringthe catalyst layer in surface with wash & coating 
method etc, bearing when itcan point catalyst, way it 
possesses thickness (Below, for simplicity, you call 
catalyst layer thickness. ) which catalyst layerfrom 
surface covers 30 m or greater, bearing in surface of 
structured is desirable to be able to point. This way 
reactivity for nitrogen oxide catalyst layer which 
bearing is done by from surface cover thickness of 30 

mor greater in structure, namely, itcan obtain catalyst 
structure where selective reductivity of nitrogen oxide is 
higji But, according to this invention, if catalyst layer 
thickness, usually, a 300 mor less it shouldhave beea 
catalyst layer thickness as thickness which exceeds 300 

m, not to be able obtainthe improvement of selective 
kind of reductivity which it corresponds tothat, because 
it is not desirable even from cost aspect of the catalyst 
productioa 

[0025] Bearing being able to point to silver zirconium co 
rrpound oxide to solid acid support, to bepossible for 
example and following way it is possible catalyst 
structure ofthe honeycomb and spherical matter etc 
which consist of catalyst itself. Namely, water soluble 
zirconium compound and aqueous solution and alumina 
which water soluble silver compound includeswith 
appropriate organic binder nixing after doing, it forms in 
honeycomb structureand after if drying, under existing 
of steam in oxidative atmosphere the600 °C ^00 °C , 
desirably, hot firing it does this with temperature range 
of the700~800 °C, silver zirconium compound oxide 
bearing being able to point, it can obtain catalyst 
structure whichconsists of alumina which becomes. 

[0026] In addition, as mentioned earlier, bearing being ab 
le to point tothe silver zirconium composite oxide to 
alumina beforehand, it manufactures powder catalyst 
whichbecomes, it is possible to honeycomb structure to 
form this making use of theappropriate organic binder. 

[0027] According to this kind of honeycomb catalyst str 
ucture, bearing being able to point to the silver zirconium 
composite oxide to alumina, catalyst layer thickness 
which becomes is uniform substantial lyin thickness 
direction of wall of cell of honeycomb structure. 
Therefore, if cell wall of honeycomb structure is 60 
mor greater, catalyst bearingis done from surface of 
cell wall over thickness of 30 mor greater. Because 
cell wall exhaust gas is contacted in surface of both 
sides. 

[0028] In catalytic reduction of nitrogen oxide which us 
es catalyst due to this inventionputting, Making for 
example and gaseous ones as reductant which consists 
ofthe hydrocarbon, hydrocarbon of single component 
system of pentane , hexane , octane , the heptane , 
benzene, toluene and xylene etc, it is possible asthing? 
such as hydrocarbon gas and liquid such as methane, 
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ethane , propane , propylene and butyl ene, to use 
mineral oil type hydrocarbon etc of gasoline , 
illuminating oil , the gas oil and heavy oil etc. 
Especially, according to this invention, on while 
inscribing even, thelower alkene of ethylene, 
propylene , isobutyiene , 1- butene and 2- butene etc, 
the lower alkane and g^s oil etc of propane and 
butane etc it is useddesirably as reductant. It is possible 
to use these hydrocarbon, with alone, or according 
toneed above two kinds to jointly use it is possible. 

[0029] In addition, aldehydes of for example , acetalde 
hyde , formaldehyde and the acrolein etc, alcohols of 
methanol , ethanol , propanol and octanoletc, ethers 
of for example , dimethyl ether , diethyl ether and 
dipropyl ether etc,the esters of methyl acetate , ethyl 
acetate and oils etc, it can list theketones of for 
example , acetone , methylethylketone and methyl 
isobutyl ketone etc as thereductant which consists of 
oxygen containing organic compound Whether these 
oxygen containing organic compound X with, 
especially, aldehydes is desirable. In addition, it is 
possible to use also these, with alone, oraccordingto 
need above two kinds to jointly use it is possible. 
INDEX 28 TRANSLATED AS: oxygen containing 
organic compound.. 

[0030] It is possible to use above-mentioned hydrocarbo 
n and blend of theoxygen containing organic compound 
furthermore, regarding this invention, as reductant. 

[003 1] Regarding this invention, above-mentioned reduct 
ant differs, with concrete hydrocarbonand oxygen 
containing organic compound which are used, but 
usually, with mole ratio for the nitrogen oxide, with 
rangp of 0.1 ~3 extent it is used When with mole 
ratio amount used of reductant for nitrogen oxide, being 
underthe 0. 1 , it cannot obtain sufficient restoration 
activity vis-a-vis the nitrogen oxide, when other and 
mole ratio exceed 3, because theeffluent amount of 
unreacted reductant becomes many, after catalytic 
reduction of nitrogen oxide, thepost-treatment in order 
to collect this becomes necessary. 

[0032] Furthermore, it is effective unburned ones or inc 
omplete combustion product such as fuel which exists in 
exhaust gas, namely, hydrocarbons and particulate etc 
as thereducing agent, it is included in hydrocarbon these 
inthisinventioa If from this, viewpoint is changed, it is 
possible catalyst dueto this invention, to be useful as 
decrease of hydrocarbons and particulatein exhaust g^s 
etc or removal catalyst. 

[0033] Among above-mentioned reductant, hydrocarbo 
n temperature which shows theselective reduction 
reaction vis-a-vis nitrogen oxide becomes high in order 
of alkyne < alkene < aromatic type hydrocarbon < 
alkane. In addition, carbon number becomes large 
regarding hydrocarbon of sametype, following, 
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temperature becomes low. 

[0034] Catalyst due to this invention optimum tenperatu 
re which shows restoration activityvis-a-vis nitrogpn 
oxide differs depending upon reductant and catalyst 
type which are used, but usually, it is a 100-800 °C 
Regarding this temperature region, it is desirable to 
circulate exhaust gas with the space velocity (SV)500 
-100000 extent. Especially preferred temperature 
region is 200-500 °C in this invention 

[0035] 

[Working Example(s)] Listing Working Example below, 
you explain this invention, but this invention what isnot 
something which is limited with these Working Example. 



[003 6] (1) Attains 

[0037] mmmi 
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[0036] (1) Manufacturing catalyst 
[0037] Working Example 1 

- alumina ( Sumitomo Chemical Co. Ltd (DB 69-053 
-5307) make KC503) 1 kg and polyethylene oxide ( 
Sumitomo Seika Chemicals Co. Ltd (DB 69-056-6534) 
make PEG- 10) 1 kg with water of suitable amountin 
fully mixing after doing, with o gas Castanea crenata 
Sieb. et Zucc. tf> - type extrusion molding machine 
theextrusion molding it did in honeycomb structure of 
number of cells 200/ square inch. With ambient 
temperature blown air drying after doing, overnight 
thermal drying it did this honeycomb structure withthe 
100 °C, furthermore, 3 hours calcined with 500 °C, it 
obtainedthe honeycomb structure (honeycomb wall 
thickness 205 m) which consists of alumina. 

[0038] Next, making silver nitrate (AgN03 )5.08g and 
zirconium nitrate (ZrO(N03 )2 2 ffiO)4.00gdeionized 
water 100 ml melt, it manufacturedthe mixed aqueous 
solution of silver nitrate and zirconiumrritrate. After 
between 10 nin soaking honeycomb structure which 
consists of theabove-mentioned alumina in this, it 
removed excess aqueous solution which has come 
incontact with pulling up and honeycomb structure, 
with 100 °C 8-hour madedry. 

[0039] Next, this way in air atmosphere which contains 
moisture 10 weight %, 3 hours hot firing doingthe 
honeycomb structure which was treated with 
temperature of 800 °C, with the silver conversion with 
support amount 2 wt% honeycomb catalyst structure 
which consists of - alumina which thebearing it could 
point silver zirconium compound oxide (Ag/Zr atomic 
ratio =2) was obtained This catalyst is called A- 1. 

[0040] Silver zirconium composite oxide which can this 
way x-ray diffraction pattern of catalyst which bearing 
itcould point in - alumina is shown in Figure 1, shows 
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x-ray diffraction pattern onlyof - alumina in Figure 2. 
In Figure l,peak due to silver zirconium corrposite 
oxide, peak due to - alurrinais shown As seen in 
Figure 1 , x-ray diffraction pattern of catalyst due to this 
invention isdifferent with silver and silver oxide clearly, 
formation of the silver zirconium composite oxide has 
shown 

[0041] Working Exarrple 2 

Making silver nitrate 4.23g and zirconium nitrate 4.00g d 
eionized water 100 ml melt, it manufactured therrdxed 
aqueous solution of silver nitrate and zirconium nitrate. 
As Working Exarrple 1 after between 10 rtin soaking 
honeycomb structure (honeycomb wall thickness 205 
m) which consistsof same alumina, it removed excess 
aqueous solution which has come in contact withpulling 
up and honeycomb structure in this, with 100 °C 8- 
hour made dry. 

[0042] Next, this way in air atmosphere which contains 
moisture 10 weight %, 3 hours hot firing doingthe 
honeycomb structure which was treated with 
temperature of 600 °Q with the silver conversion with 
support amount 2 wt% honeycomb catalyst structure 
which consists of - alumina which thebearing it could 
point silver zirconium compound oxide (Ag /Zr atomic 
ratio =2) was obtained This catalyst is called A-2. 

[0043] Working Example 3 

Same - alumina 1 kg as Working Exarrple 1 and polye 
thylene oxide ( Sumitomo Seika Chemicals Co. lid (DB 
69-056-6534) make PEO-10) 1 kg with water ofthe 
suitable amount in fully nixing after doing, with o gas 
Castanea crenata Sieb. et Zucc. 4> - typeextrusion 
molding machine extrusion molding it did in honeycomb 
stnjcttireofnuirbero^ With 
ambient temperature blown air drying after doing, 
overnight thermal drying it did this honeycomb structure 
withthe 100 °C, furthermore, 3 hours calcined with 500 
°C, it obtainedthe honeycomb structure (honeycomb 
wall thickness 205 m) which consists of alumina. 

[0044] Next, making silver nitrate (AgNO3)5.08g and 
zirconium nitrate (ZrO(N03 )2 2 H2O)4.00gdeionized 
water 100 rti melt, it rranufacturedthe nixed aqueous 
solution of silver nitrate and zirconiumnitrate. After 
between 10 nin soaking honeycomb structure which 
consists of theabove-rrentioned alumina in this, it 
removed excess aqueous solution which has come 
incontact with pulling up and honeycomb structure, 
with 100 °C 8-hour madedry. 

[0045] Next, this way in air atmosphere which contains 
moisture 10 weight %, 3 hours hot firing doingthe 
honeycomb structure which was treated with 
temperature of 600 °C, with the silver conversion with 
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support amount 2 wt% honeycomb catalyst structure 
which consists of - alumina which thebearing it could 
point silver zirconium compound oxide (Ag/Zr atomic 
ratio =2) was obtained This catalyst is called A-3. 

[0046] Working Example 4 

Same -alumina 1 kg as Working Example 1 andpolye 
thylene oxide ( Sumitomo Seika Chemicals Co. Ltd (DB 
69-056-6534) make PEO-10) 1 kg with water ofthe 
suitable amount in fully nixing after doing, with o g^s 
Castanea crenata Sieb. et Zucc. 4> - typeextrusion 
molding machine extrusion molding it did in honeycomb 
structure of number of cells 200/ square inch. With 
ambient temperature blown air drying after doing, 
overnight thermal drying it did this honeycomb structure 
withthe 100 °C, furthermore, 3 hours calcined with 500 
°C, it obtainedthe honeycomb structure (honeycomb 
wall thickness 205 m) which consists of alumina. 

[0047] Next, making silver nitrate (AgNQ3 )5.08gand 
zirconium nitrate (ZrO(N03 )2 2 H2O)4.00g deionized 
water 100 ni melt, it manufacturedthe mixed aqueous 
solution of silver nitrate and zircorriumnitrate. After 
between 10 min soaking honeycomb structure which 
consists of theabove-mentioned alumina in this, it 
removed excess aqueous solution which has come 
incontact with pulling up and honeycomb structure, 
with 100 °C 8-hour madedry. 

[0048] Next, this way in air atmosphere which contains 
moisture 10 wei^it %, 3 hours hot firing doingthe 
honeycomb structure which was treated with 
temperature of 900 °C, with the silver conversion with 
support amount 2 wt% honeycomb catalyst structure 
which consists of - alumina which thebearing it could 
point silver zirconium compound oxide (Ag /Zr atomic 
ratio =2) was obtained This catalyst is called A-4. 

[0049] Comparative Example 1 

Same - alumina 1 kg as Working Example 1 and polye 
thylene oxide ( Sumitomo Seika Chemicals Co. Ltd (DB 
69-056-6534) make PEO-10) 1 kg with water ofthe 
suitable amount in fully nixing after doing, with o gps 
Castanea crenata Sieb. et Zucc. tf> - typeextrusion 
molding machine extrusion molding it did in honeycomb 
structure of number of cells 200/ square inch With 
ambient temperature blown air drying after doing, 
overnight thermal drying it did this honeycomb structure 
withthe 100 °C, furthermore, 3 hours calcined with 500 
°C, it obtainedthe honeycomb structure (honeycomb 
wall thickness 205 m) which consists of alumina. 

[0050] Next, making silver nitrate (AgN03 )5.08g and 
zirconium nitrate (ZrO(NQ3 )2 2 H2O)4-00g deionized 
water 100 ni melt, it manufacturedthe mixed aqueous 
solution of silver nitrate and zirconium nitrate. After 
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between 10 rrin soaking honeycorrb structure which 
consists of theabove-mentioned alumina in this, it 
removed excess aqueous solution which has come 
incontact with pulling up and honeycomb structure, 
with 100 °C 8-hour madedry. 

[005 1] Next, this way in air atmosphere which does not 
include moisture, the3 hours hot firing doing honeycomb 
structure which was treated with temperature of 400 °C, 
with silver conversion with support amount 2 wt% 
honeycomb catalyst structure (catalyst layer thickness 
102 m) which consists of - aluninawhich bearing 
it could point silver and zirconium (Ag/Zr atomic ratio = 

2) was obtained This catalyst is called B-l. 
Comparative Example 2 

[0052] Same - alumina 1 kg as Working Example 1 a 
nd polyethylene oxide ( Sumitomo Seika Chemicals Co. 
Ltd (DB 69-056-6534) make PEO-10) 1 kg with water 
ofthe suitable amount in fully nixing after doing, with o 
gas Castanea crenata Sieb. et Zucc. tf> - typeextrusion 
molding machine extrusion molding it did in honeycorrb 
structure of number of cells 200/ square inch. With 
ambient temperature blown air drying after doing, 
overnight thermal drying it did this honeycorrb structure 
withthe 100 °C, furthermore, 3 hours calcined with 500 
°C, it obtainedthe honeycomb structure (honeycorrb 
wall thickness 205 m) which consists of alumina. 

[0053] Next, making silver nitrate (AgN03 )7.62g and 
zirconium nitrate (ZrO(NQ3 )2 2 H2O)4.00g deionized 
water 100 ml melt, it manufacturedthe mixed aqueous 
solution of silver nitrate and zirconium nitrate. After 
between 1 0 rnin soaking honeycorrb structure which 
consists of theabove-mentioned alumina in this, it 
removed excess aqueous solution which has come 
incontact with pulling up and honeycomb structure, 
with 100 °C 8-hour madedry. 

[0054] Next, this way in air atmosphere which does not 
include moisture, the3 hours hot firing doing honeycorrb 
structure which was treated with temperature of 800 °C, 
with silver conversion with support amount 2 wt% 
honeycomb catalyst structure (catalyst layer thickness 
102 m) which consists of - aluninawhich bearing 
it could point silver and zirconium (Ag/Zr atomic ratio = 

3) was obtained This catalyst is called B-2. 

[0055] (2) Test 

With below-mentioned test condition, nitrogen oxide cata 
lytic reduction of nitrogen oxide content gaswas done 
making use of catalyst (B-l~2) of catalyst (A- 1-4) 
and Comparative Example due to thethis invention above, 
removal rate of nitrogen oxide was sought with 
cherricalluninescence method 
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(1) ifXfflJS NO 5 00 p pm 

0 2 1 0§g% 

iSTtSl] 5 0 0 p p m 

7K 6 §M% 

ItC 1 2<hLfc t > ) 



(2) sragg 



2 5 0 0 0 (h r-1) 



(3) Rffiiflg 2 5 0°C, 3 0 0°C, 3 50 

°C. 4 0 0°C. 4 5 0°C3l 



\t 5 0 0°C 



[0 0 5 7] 
[11] 



[0056] 

(Test condition) 

( 1 ) Gas conposition NO 500 ppm 

Q2 10 volume % 

Reductant 500 ppm 

Water 6 volume % 

Nitrogen remainder 

(However, as reductant, when gas oil is used, gps oil m 
adetheC12 with C conversion. ) 

(2) Space velocity 25000(hr-l) 

(3) Reaction temperature 250 °C , 300 °C , 350 
°C,400°C and450°Cand 

500 °C 

Result is shown in Table 1 . 

[0057] 

[Table 1] 







S*IMfc*r»*$ (%) 


250°C 


300°C 


350°C 


400°C 


450°C 


500 °C 


A-l 


mm 


18.0 


41.3 


56.2 


53.0 


44.5 


37.4 




19.6 


24.9 


40.2 


61.1 


68.9 


62.1 


ft V 


40.4 


74.8 


95.4 


98.9 


85.6 


67.9 


A-2 


mm 


16.4 


39.5 


55.3 


50.9 


48.4 


41.1 


A-3 


mm 


20.5 


43.2 


52.4 


50.1 


41.9 


33.1 


A-4 


mm 


18.0 


42.8 


55.6 


54.6 


45.6 


39.3 


B-l 


mm 


23.8 


37.1 


39.6 


35.8 


30.6 


24.8 


B-2 


mm 


26.5 


35.1 


33.8 


27.6 


18.7 


12.1 
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lXttB-2*J8tvc, 



NO 

o 2 

SO, 



5 0 0 p pm 

1 o®m% 

5 0 0 p pm 

2 0 0 p pm 



[0058] 



;Sg7 0 0°C. ffiHigg2 5 000 (h r-1) t*5 0 
OlSIHffftofcaL ±15 (2) fttf (3) (D*ttT"C 

, *a<DB»ttai?»«jiiifl:fttt$i¥fliiLfco *ss 



[0 0 5 9] 
[S2] 



Nitrogen oxide catalytic reduction of nitrogen oxide cont 
ent gas which consists of 50 0 hour afterdoing with 
temperature 700 °C and space velocity 25000(hr-l), 
doing nitrogen oxide catalytic reduction of nitrogen 
oxidecontent gas under condition of above-mentioned 
(2) and (3), youappraised heat resistance and resistance 
sulfur oxide characteristic of catalyst. Result is shown 
in Table 2. 

[0059] 
[Table 2] 



mm 


l7G*H 


mmwumfozm (%) 


250'C 


300°C 


350°C 


400°C 


450°C 


500 °C 


A-l 




15.8 


40.5 


55.2 


57.9 


46.0 


39.2 


B-2 




10.2 


22.0 


27.9 


24.0 


17.1 


13.7 



[0 0 6 0] «i fttf«2fcs-r««frS»&fr«i:«fc • 
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[0060] In order to be clear from result which is shown i 
n Table 1 and Table 2, asfor catalyst due to this 
invention, which as for catalyst due to the Comparative 
Example vis-a-vis removal rate of nitrogen oxide being 
high, generally and the removal rate are low, in addition, 
catalyst due to this invention, as it issuperior in heat 
resistance, is superior even in resistance sulfur 
oxidecharacteristic. 

[0061] 

[Effects of the Invention] like above, as for catalyst for 
nitrogen oxide catalytic reduction due to this invention, 
in undercoexisting of oxygen and moisture as reducing 
agent using hydrocarbon and/or oxygen containing 
organic compound,and to be efficient catalytic reduction 
nitrogen oxide in exhaust gps it is possible,to do, 
furthermore, in under existing of moisture using and 
inaddition, in high temperature at time of, it is superior 
in durability, issuperior even in resistance sulfur oxide 
characteristic. 



[Brief Explanation of the Drawing(s)] 
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[11] It. SttttlfcfctvcBRLfcHy/Ua-* 



[02] it % r-TiU5^-fl)XlBIII*rH-e*4. 



[Figure 1] It is a x-ray diffraction pattern of - alumina 
catalyst which bearing it could point silver zirconium 
corrposite oxidewhich is manufactured in Working 
Example 1. 

[Figure 2] It is a x-ray diffraction pattern of - alumina 
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